Abstract: Most bulge-dominated galaxies host black holes with masses that tightly correlate with the masses of their bulges. This may indicate that the black holes may regulate galaxy growth, or vice versa, or that they may grow in lock-step. The quest to understand how, when, and where those black-holes formed motivates much of extragalactic astronomy. Here we focus on a population of galaxies with active black holes in their nuclei (active galactic nuclei or AGN), that are fully or partially hidden by dust and gas: the emission from the broad line region is either completely or partially obscured with a visual extinction of 1 or above. This limit, though not yet precise, appears to be the point at which the populations of AGN may evolve differently. We highlight the importance of finding and studying those dusty AGN at redshifts between 1 and 3, the epoch when the universe may have gone through its most dramatic changes. We emphasize the need for future large multiplexed spectroscopic instruments that can perform dedicated surveys in the optical and NIR to pin down the demographics of such objects, and study their reddening properties, star-formation histories, and excitation conditions. These key studies will shed light on the role of black holes in galaxy evolution during the epoch of peak growth activity.
INTRODUCTION
Observations of near and far massive galaxies with sufficient spatial and velocity resolution have revealed the dynamical signatures of black holes (BH) and the high luminosity signatures of growing massive BH through the accretion of gas and/or tidally disturbed stars. Many questions still remain, however, and answering them is crucial to advancing our understanding of galaxy and supermassive black hole (SMBH) evolution. To understand how, when, and where did all the present epoch super-massive black holes (SMBH) grow, astronomers have studied large samples of growing BH and computed accretion rates from estimated bolometric luminosities. There are indications that a significant fraction of the growth of black holes took place during obscured phases (Kelly et al. 2010 ). An accurate census of accretion rates that includes dust obscured AGN is needed to compare with today's black hole density (Soltan 1982; Lacy et al. 2015; Hopkins et al. 2007; Martínez-Sansigre & Taylor 2009; Delvecchio et al. 2014 ).
Growing SMBHs power compact, luminous AGN, and their growth may be connected to the evolution of the host galaxy, or at least the host galaxy's bulge. It remains unclear if, and for which type of galaxies, this connection is accidental or causal, and the path to this correlation may be related to the nature of the sample studied, (e.g. radio loud AGN tend to be major mergers (Chiaberge et al. 2015) ), the bias of the detection technique (Juneau et al. 2011) , or our lack of sufficiently large samples at redshifts when most of the growth activity happens). We suspect co-evolution between AGN and their hosts because of the correlation between the central SMBH and the surrounding bulge stars (e.g. Kormendy & Ho 2013; Jahnke & Macciò 2011; Hopkins et al. 2008) . Jahnke & Macciò (2011) have argued that galaxy mergers are able to produce galaxies with central SMBH of masses proportional to their galactic bulge masses. However, the scatter in this correlation is larger than measurement errors which suggests the need for other mechanisms at play: processes associated with the central accreting SMBH and/or massive star-formation (e.g. supernovae) that shape the evolution of the host galaxy (feedback).
One proposed evolutionary path for the most luminous AGN, known as QSOs, involves a symbiotic relation between the growing SMBH and its host galaxy whereby they control each-others growth. Gas rich galaxies interact gravitationally, and as they merge their ISM evolves: gas gets compressed in the changing gravitational potential of the merging system increasing SFR; the gas then loses angular momentum, and a fraction of it falls toward the center and feeds the central SMBH. During this stage the broad line emission, from the aptly named broad line region a sub-pc region around the SMBH, filled with hot gas, optically thick to ionizing continuum radiation is absorbed and scattered by gas and dust. At this point in its evolution, such a system is lacking observable broad line emission and is observed as a type 2 QSO (QSO2). QSO2s show only narrow lines with widths a ≤ 10 3 km/s. The young stars and growing SMBH continue to consume the surrounding ISM and inject energy into it through shocks, radiation, and turbulence. Those processes increase the pressure in the gas, ionize part of it, and ultimately impede star-formation. As the obscuring material is cleared from the center, the broad-line emission (width of ∼ 10 4 km/sec) can escape and be detected. Outflows impacting the interstellar-medium of the host galaxy have been studied in several nearby radio-loud AGN (e.g Morganti et al. 2013; Morganti 2017) . Such a system would be observed as a type 1 QSO (QSO1). This evolutionary theory suggests that the observed properties of AGN are determined by the evolutionary stage at which we observe them. This merger-to-QSO1 path naturally leads to positive correlations between the masses of galactic bulges and those of their central SMBHs: in the early stages, the SMBHs and the hosts grow together, and in the later stages the AGN consumes, pushes or puffs out the fuel, halting both accretion onto the SMBH and star-formation.
An alternative explanation for the relationship between broad-line QSO1 and narrow-line QSO2s is the orientation theory (e.g. Antonucci 1993; Miller et al. 1991) which stipulates that the two classes include similar object and that the observed differences are due to our perspective as observers. This theory postulates that QSO1s and QSO2s contain a dusty torus, which absorbs the broad-line emission when viewed edge on (we thus see a QSO2) and allows the broad-line emission through when viewed face-on (we thus see a QSO1). Elitzur (2012) proposed a more sophisticated version of the unification theory of AGN: all AGNs may indeed have a torus, but this torus is clumpy, and both the viewing geometry and the number and properties of clumps along the line of sight dictate the observable characteristics of the majority of AGN. Elitzur (2012) describes a fundamental parameter space for AGN spanned by two independent axes: orientation and covering factor. Evidence for this comes from the observation of a source, which was initially identified as a QSO2 and, when the obscuring cloud in the torus moved away from the line of sight, was found to host a QSO1 (Aretxaga et al. 1999) . Other support for this theory comes from spectro-polarimetric data showing that spectra of scattered light in QSO2s contain broad line emission (i.e. typical of QSO1, see e.g. Zakamska et al. (2005) ). Clumpy torus models were shown to fit well the X-ray to IR emission of lower luminosity type 1 and type 2 AGN consistent with the suggestions of Elitzur (2012) One way to potentially distinguish between these scenarios is by comparing the environments of QSO1s and QSO2s. The orientation theory would predict identical environments, whereas an evolutionary scenario may result in the average environment of a QSO2 differing from that of a QSO1. Observations to date have been ambiguous, with some studies finding a higher density of field galaxies around obscured AGN (Donoso et al. 2014) , and some finding results consistent with no difference (Koutoulidis et al. 2018) or higher densities around unobscured objects (Allevato et al. 2014) . These studies used AGN selected in different ways, and noisy estimates of the environment, however. Spectroscopic redshifts with a dense sampling rate are needed to obtain sufficiently precise estimates of the environment.
Spectroscopic studies of large samples of AGN, including the reddest and faintest, and their environments, are thus needed to disentangle the origins and evolution of nuclear obscuration in AGN.
DUSTY QUASARS
Recent studies discovered that the farthest, most luminous, and dustiest of quasars bear the marks of gravitational interactions from tidal tails to complex nuclear structure. Lacy et al. (2018) ; Glikman et al. (2015) ; Urrutia et al. (2008) use HST and ground base adaptive optics to image obscured AGN, separate the emission from the nucleus and the host, and find that the hosts of obscured AGN tend to be major mergers. The observations of Glikman et al. (2015 Glikman et al. ( , 2012 are particularly telling: at the peak epoch for galaxy and BH growth, the most luminous quasars are also the most dust reddened, and they are major mergers. This tantalizing discovery points the way forward for the next decade: targeting obscured quasars to get a statistically sound handle on their demographics, measure their SFR and histories to test the co-evolution scenario, not just for the most luminous of quasars but for fainter AGN, and finally study the impact of star-formation and AGN feedback on the host galaxy. The next generation of X-ray, radio, and IR wide field/all sky surveys must be leveraged by efficient (i.e. sensitive /wide aperture/highly multiplexed) spectroscopic surveys in the optical and NIR. Such spectra are needed to obtain, at a minimum, redshifts, and to confirm the MIR/radio/X-ray AGN classifications. To progress in our understanding we need to use absorption and emission lines to constrain the star-formation histories and the physics of the power sources of statistically significant AGN at redshifts ≥ 1 with a wide range of obscuration properties.
Demographic studies of AGN populations show that the number density of MIR-selected obscured AGN (with Av ≥ 1) peaks at a higher redshift (z ∼ 2 − 3) than that of unobscured counterparts (Mauduit et al. 2012) . Lacy et al. (2015) suggest that there are evolutionary differences between obscured and unobscured sources and speculate that the observed differences between the luminosity functions may be driven by the increased frequency of major mergers of gas rich galaxies at high redshift (see Fig. 1 ). Lacy et al. (2015) reach those conclusions from optical and NIR spectroscopic observations of MIR selected AGN from wide-field micro-Jansky level surveys with Spitzer IRAC. A spectroscopic facility that can push the sensitivity limit to better probe the high redshift regime z ∼ 3 − 4, i.e. large aperture, is therefore desired. (Lacy et al. 2015) showing the evolution by type of AGN from a survey of MIR selected AGN. Although only 13 objects of any type at z ≥ 2.8 were included in this analysis, the difference in evolution between obscured and non-obscured AGN is intriguing and underscores the importance of optical-to-NIR AGN surveys with wide aperture telescopes (for sensitivity), a wide field, and multi-object (for efficient follow up of radio and X-ray deep surveys). (Right:) Figure 5 from (Glikman et al. 2015) (reproduced with permission) show HST WFC3/IR images of z 2, luminous, red-quasars that suggest the host galaxies are mergers.
The study of obscured AGN in the next decade will be transformed by several IR, X-ray, and radio campaigns which are bound to find millions of AGN.
In the IR the SPHEREx mission (Doré et al. 2018) will survey the whole sky at a 6" spatial resolution, and a spectral resolution of R∼ 41 − 135 between 0.75 and 5 microns and will be able to isolate AGN based on their MIR colors. However, given its poor angular resolution, SPHEREx will require follow-up observations. A wide-field multi-object spectrometer with optical to NIR coverage, able to detect the faintest and reddest sources in the Lacy et al. (2015) work (i.e. mAB = 23 24 in 1hr will be ideally suited to follow up SPHEREx's targets. While the SPHEREx mission will perform IR and optical reverberation mapping of the brightest AGN (i ≤ 18), such studies need to be placed in the context of similar work on fainter AGN.
The X-ray eROSITA mission (Merloni et al. 2012 ) is poised to detect on the order of 10 5 obscured AGN, thousands of which are expected to be the so far elusive Compton-thick AGN with obscuring column densities greater than 10 24 cm −2 (Georgakakis et al. 2017; Ramos Almeida & Ricci 2017) . Pinning down the fraction and evolution of those most obscured AGN is essential to our understanding of their evolution.
Finally, several ongoing and planned radio projects will revolutionize our understanding of the role of radio jetted AGN in shaping the environment of both their host galaxy and the circumgalactic medium. The Jansky-VLA/VLASS (Lacy 2019) , LoFAR/LoTSS (Shimwell et al. 2017) , ASKAP/EMU(Norris 2011), MeerKAT/MIGHTEE (Jarvis et al. 2016 ) surveys will require wide-field, highly multiplexed spectroscopy to distinguish between high-and low-excitation accretion modes via analysis of emission line ratios. Targeting radioand MIR-selected AGN with highly multiplexed spectrograph will allow for in-depth studies into the triggering processes for both radiatively efficient and inefficient AGN in the early Universe.
THE NEED FOR OPTICAL TO NIR, HIGHLY MULTIPLEXED SPECTROSCOPY
To obtain a census of accretion we need to measure accretion rates, which require measurements of bolometric luminosities from the AGN. Such estimates require the separation of AGN from SFR emission (e.g. Lani et al. 2017) . To relate the growth of the central supermassive black hole with that of its host galaxy we also need to estimate the host's star-formation history; this requires spectroscopic follow up in rest-frame UV-optical.
Optical through infrared spectroscopy is also essential for determining the predominant mode of AGN feedback. Two modes of feedback have been invoked to explain why low-redshift massive galaxies are less luminous than cosmological simulations predict: (1) quasar mode feedback at high accretion rates (typical Eddington ratios > 0.01) associated with luminous AGN activity, and (2) radio mode feedback at lower accretion rates, where only low excitation emission lines are typically seen in the rest-frame optical/UV. In the quasar mode, strong winds from the quasar interact with the ISM of the host galaxy, heating it and preventing star formation. In the radio mode, AGN drive jets and inflate bubbles that heat the circumgalactic and halo gas, which shuts down cooling in massive halos and brings the bright end of the luminosity function into agreement with observations. Radio surveys of AGN (e.g. Smolčić et al. 2017) suggest that the kinetic luminosity from radio AGN may be sufficient to balance the radiative cooling of the hot gas at each cosmic epoch since redshift 5, however, these estimates are highly uncertain. Amarantidis et al. (2019) look at a wide range of hydrodynamical simulations and semi-analytic models to estimate the frequency of AGN that are growing via QSO mode, radio mode, and super-Eddington (typically associated with QSOs as well) accretion. The largest differences in the predictions seem to be concentrated in the redshift range 2-4. Most of these models invoke AGN as the primary way of quenching star formation in massive galaxies, and predict similar stellar mass functions and stellar mass densities vs. redshift. This suggests a degeneracy between our understanding of AGN and the effect of massive stars. Detailed studies, (going beyond simple AGN classification) of gas metallicities, ionization conditions, and stellar populations in the hosts of high-z AGN from deep spectroscopy, may be needed to break these degeneracies.
The ages of the stellar populations in the host galaxies are also telling of formation scenarios, and observations of optically selected luminous QSOs seem to show primarily old hosts (e.g. Floyd et al. 2013 ). However, optically selected powerful AGN may not share the same evolutionary path as IR selected powerful AGN (Lacy et al. 2015) .
5. SUMMARY X-ray, radio, and IR missions planed for the current and next decade will find millions of AGN, and ∼ 10 5 obscured AGN. However, to secure AGN classifications, redshifts, star-formation histories and to study triggering and feedback processes for AGN at redshifts when most of the black-hole and galaxy growth happened we need optical to NIR spectroscopic surveys that:
• can easily ( 6hr) detect the faintest, reddest obscured AGN found in current deepest MIR surveys ∼ mAB ∼ 24 (i.e. Lacy et al. 2015) . This suggests a wide aperture 10m facility.
• can extend to H-band to reach stellar population diagnostics at z ≥ 1.
• allows for simultaneous observations of thousands of objects to efficiently cover the wide areas mapped by radio and X-ray surveys.
• is a dedicated mission to allow synergies with other AGN and galaxy evolution projects that provide a context in which to understand the nature and evolution of obscured AGN.
